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WHAT IS CLAIMED IS: 

1. A method ^of manufacturing a liquid crystal 
display, comprising the steps of: 

providing a farst alignment layer on a first 
substrate; . \ 

rubbing said first alignment layer such that said 
first alignment layer \ has a first pretilt angle 
associated therewith; \ 

providing a second alignment layer on a second 
substrate; 

exposing said s^dpkd alignment layer to light 



such that said second alignment layer has at least one 
second pretilt angle associated therewith; and 

providing a liquid crystal material between said 
first and second substrates! 



2. A method in accordance with claim 1, wherein 
said first alignment layer comprises polyimide. 



3* A method in accordance with claim 1, wherein 
said second alignment layer comprises polysiloxane based 
materials . 

25 4. A method in accordance^ with claim 1, wherein 
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said light includes linearly polarized light. 



5. A methdd in accordance with claim l, wherein 
said exposing stepfl further comprises the steps of: 

generating\unpolarized light; and 

transmitting said unpolarized light through a 
polarizer to generate said linearly polarized light. 



6. A methc^/jm accordance with claim 5, wherein 



said linearly polarjz 
ultraviolet light. 



sd light includes linearly polarized 



7. A method ir^ accordance with claim 1, wherein 
said light is incident substantially perpendicular to 



/ . a metnod in, 
light is incideir 
said second alignment 



8 . A method in 
said light comprises u 



layer. 



accordance with claim l, wherein 
|.traviolet light. 



9. A method :fln accordance with claim 1, wherein 
said exposing step inpludes a single exposure to said 
light. 



10. A method iJLUiccordance with claim 1, wherein 
a plurality of pretilSt angles are associated with said 



# 



second alignment \layer after said exposing step, said 
plurality of pretilt angles being oriented in respective 
pretilt directions , said providing step further 
comprising the step of injecting said liquid crystal 



material between said first and second substrates so as 
to select ones of said plurality of pretilt angles 
oriented in a single direction, 

\ 

11. A methqd irwdccordance with claim 7, wherein 
said photo-incidation Lsi further comprising the step of 
exposing additional light to select ones of said 
plurality of pretilt angles oriented in a single 
direction . 



12. A method in accordance with claim 11, wherein 
said additional light compries unpolarized light. 



13. A method in accordance with claim 12, wherein 
said unpolarized additional li^jht is obliquely incident 
to the second alignment layer. 



14. A method in accordance with claim 1, 
wherein said exposing step is comprising the steps of; 

exposing said second alignment layer to a 
polarized light in the perpendicular direction; and 



in 
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ling Wic 



exposing said second alignment layer to a 
nonpolarized light p_n the oblique direction. 

15. A method in accordance with claim 1, 
wherein said exposing step is comprising the steps of; 

. exposing said second alignment layer to a 
nonpolarized light in, the oblique direction; and 

exposing said second alignment layer to a 
polarized light in the^/fberpendicular direction. 



16. A method in laccordance with claim 1, wherein 



A said exposing^steps further comprises the steps of: 

g exposing said second alignment layer to a first 

^ light such that a plurality of pretilt angles are 

15 associated with said slcond alignment layer, said 

plurality of pretilt anglei being oriented in respective 
pretilt directions, 

exposing a first portion of said second alignment 
layer to a second light sol as to select ones of said 
pretilt angles associated \ with said first portion 
oriented in a first direction; and 

exposing a second \portion of said second 
alignment layer to a third light so as to select ones of 
said pretilt angles associated \with said second portion 
25 oriented in a second direction. 
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17. A method iri accordance with claim 16, wherein 
said first light includes linearly polarized light. 

18. A method in accordance with claim 16, wherein 
said first light is incident substantially perpendicular 
to a surface of said second alignment layer. 

19. A method in accordance with claim 16, wherein 
said second light anffl/or said third light 
include/ includes unpolaria^a light. 




20. A method in accordance with claim 19, wherein 
said second light and/or said\ third light 

are/ is incident obliquely to sWid surface of said second 
alignment layer. 

21. A method in accordance with claim 1, further 
comprising the steps of: \ 

providing a third alignment layer on a portion of 
said first alignment layer; \ 

rubbing said third alignment layer such that said 
third alignment layer has a \third pretilt angle 
associated therewith. \ 



22. A method in accordance v#th claim 21, wherein 
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said third alignment layer has a pretilt angle forming 
characteristics diyfering than the first alignment 
layer 1 s . 

23. A method in accordance with claim 21, wherein 
said third pretilt an^e has a magnitude greater than 
said first pretilt angle 

24. A method in accordance with claim 1, further 
comprising the steps of: 

exposing a f irst"po#fE.on of said second alignment 
layer to a first dose of a first light such that a first 
plurality of pretilt angles. Ahaving respective pretilt 
directions are associated with\said first portion of said 
second alignment layer, and 

exposing a second portion df said second alignment 
layer to a second dose of said first light such that a 
second plurality of pretilt angles having respective 
pretilt directions are associated with said second 
portion of said second alignment layer. 

25. A method in accordance witp claim 24, further 
comprising the steps of: 

exposing said first portion of said\second alignment 
layer to a first dose of a second light to select ones of 



said pretilt angles ^associated with said first portion of 
said second alignment layer; and 

exposing said secbnd portion of said second alignment 
layer to a second dose of said second light to select 
ones of said pretilt angles associated with said second 

"~r- ■ 

26. A method in aeflordance with claim 24, wherein 
said first light include&y (linearly polarized light. 

27. A method in accordance with claim 28, wherein 
said first light is incidents substantially perpendicular 
to said surface of said second alignment layer. 

28. A method in accordance with claim 24, wherein 
said first plurality of pretVi.lt angles each have a 
magnitude greater than a magnitude of each of said second 
plurality of pretilt angles. 

29. A method in accordanceWith claim 25, wherein 
said second light includes unpolar^zed light. 

30. A method in accordance with claim 25, wherein 
said second light is incident obliquely to said surface 
of said second alignment layer. 
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31. A method in accordance with claim 24, wherein 
said first light is supplied to said second alignment 
layer through a plate having a first part aligned with 
said first portion of said substrate and having a first 
transmissivity, and a second part aligned with said 
second portion of said second alignment layer and having 
a second transmissivity. 

32. A method in accjfo&dance with claim 25, wherein 
said second light is suprfLued to said second alignment 
layer through a plate having a first part aligned with 
said first portion of said second alignment and having a 
first transmissivity , and a second part aligned with said 
second portion of said second \alignment layer and having 
a second transmissivity. 



33. A method in accordance with claim 1, wherein 
said exposure step further comprises the steps of: 

exposing a first portion bf said second alignment 
layer to a first light such that a first pretilt angle 
oriented in a first direction is associated with said 
first portion of said second alignment layer; 



exposing 



second port 



ion of said second 



alignment layer to a second light such that a second 



pretilt angle oriented in 



second direction is 



jj'ni 
•: 

if* 



associated with sa\i.d second portion of said second 
alignment layer , 

exposing a third portion of said second alignment 
layer to a third light such that a third pretilt angle 
oriented in a third direction is associated with said 
third portion of said second alignment layer; and 

exposing a fourth portion of said second 
alignment layer to a fourth light such that a fourth 
pretilt angle oriente^J^S-n a fourth direction is 
associated with said fourth portion of said second 
alignment layer . 



34. A method in accordance with claim 33, wherein 
at least ones of said lights includes unpolarized light, 
the lights including the first\ light, the second light, 
the third light, and fourth light. 
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35. A method in accordance with claim 34, wherein 
at least ones of said lights is \incident obliquely to 
said surface of said second alignment layer the lights 
including the first light, the second light, the third 
light, and fourth light. 
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36. A method in accordance witp claim 1, wherein 
the exposing step is comprising the stpps of: 
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exposing a first portion of said second alignment 
layer to a first polarized light in the first 
perpendicular directions and 

exposing a second portion of said second 
alignment layer to a second polarized light in the second 
perpendisular direction 



if* 



IB 
fji 
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37* A method in'accUdance with claim 3 6 , wherein 
the exposing step is furtTi^yf comprising the steps of: 

exposing a first portion of said second alignment 
layer to a first unpolarized\ light in the first oblique 
direction; and \ 

exposing a second \portion of said second 
alignment layer to a second unpolarized light in the 
second oblique direction. 

38. A method in accordance with claim 36, wherein 
the exposing step is further comprising the steps of: 

exposing a first area of a first portion of said 
second alignment layer to a first ^npolarized light in a 
first oblique direction; 

exposing a second area of a first portion of said 
second alignment layer to a second li^npolarized light in 
a second oblique directionand : 

exposing a first area of a secbnd portion of said 
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second alignment layer to a third unpolarized light in a 
third oblique direction: and 

exposing a second area of a second portion of 
said second alignment layer to a fourth unpolarized light 
in a fourth oblique direction. 



39. A method of ^manufacturing a liquid crystal 
display, comprising the steps of: 

coating a first substrate with a first alignment 




direction and a first pretilt angle magnitude; 



coating a second substrate with a second 
alignment layer; 

exposing said second alignment layer to impart a 
second alignment direction, a plurality of second pretilt 
angles each having a second pretilt angle magnitude and 



oriented in a plurality of pretilt angle direction; and 
injecting liquid crystalV material between said 
first and second substrates to select those of said 
plurality of pretilt angles oriented in one of said 
pretilt angle directions. 



40. A method of manufacturing a liquid crystal 
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cell in accordance with claim 39, wherein said first 
alignment layer includes polyimide. 

41. A method or manufacturing a liquid crystal 
5 cell in accordance with claim 39, wherein said second 

alignment layer includes\ a polysiloxane based material. 



•■Eg? 
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42. A method of 
cell in accordance with 
exposing step, said ligj 




ufacturing a liquid crystal 
im 39, wherein during said 
is incident substantially 
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perpendicular to said second alignment layer. 



43. A method of manufacturing a liquid crystal 
cell in accordance with clc^im 39, wherein said light 
comprises ultraviolet light. 

44. A method of manufacturing a liquid crystal 
cell in accordance with c|aim 43, wherein said 
ultraviolet light comprises linearly polarized 
ultraviolet light. 
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45. A method of manufacturing a liquid crystal 
cell in accordance with claim 39, \ wherein said exposing 
step includes a single exposure of\ said second alignment 
layer to said light. 
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46. A method\of manufacturing a liquid crystal 
cell in accordance with claim 39, wherein said first 
pretilt angle direction is different from said second 
pretilt angle direction.^ 

47. A liquid crystal display . device comprising: 
a first substrate ;\ 
a rubbed layer provided on said first substrate; 
a second substrate; 

a photo-aliged laye^jfj^ provided on said second 
substrate; and 

liquid crystal material provided between said 
first and second substrates. 

48. A liquid crystal display device in accordance 
with claim 47, wherein said Vubbed layer comprises 
poly imide . 

49. A liquid crystal displaW device in accordance 
with claim 47, wherein said photo-aVLiged layer comprises 
a polysiloxane based material, 




50. A liquid crystal display device in accordance 
with claim 47, wherein first molecules of said liquid 
crystal material adjacent said rubbed! layer are aligned 



s 5 I 
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in a first directicA, the first direction having a first 
pretilt angle and a first pretilt angle direction 
associated with said Rubbed layer. 

\ 

51. A liquid crystal display device in accordance 



with claim 47, wherein second molecules of said liquid 
crystal material adjacent said photo-aligned layer are 
aligned in a second direction, the second direction 
having a second pretilt apgle and a second pretilt angle 
So direction associated with 4aid photo-aliged layer. 



52. A liquid crystal display device in accordance 
with claim 47, wherein said first pretilt angle and/or 
said second pretilt angle are/ds larger than 60°. 



53. A liquid crystal display device in accordance 
with claim 52, wherein said first pretilt angle and/or 

. V 

said second pretilt angle are/is 7*5° - 87°. 



20 54. A liquid crystal display device in accordance 

with claim 47, wherein said first pretUlt angle direction 
is substantially parrallel with said sepond pretilt angle 
direction . 
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55. A liquid crystal display device in accordance 
with claim 47, wherein said first pretilt angle direction 
is different with said second pretilt angle direction. 



56. A liquid crystal display device in accordance 
with claim 55, wherein s;aid first pretilt angle direction 
is substantially perpendicular to said second pretilt 
angle direction. « 



11° 57. A liquid crystal display device in accordance 

m with claim 55, wherein said\ first pretilt angle direction 

is substantially anti-paralLlel to said second pretilt 
[f\ angle direction. 



JK 5 58. A liquid crystal display device in accordance 

IX with claim 47, wherein pluralities of liquid crystal 

\ 

[J molecules are provided adjacent respective portions of 

said photo-aligned layer, each plurality of liquid 
crystal molecules having a corresponding pretilt angle 

20 and pretilt direction. 
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